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SUfiJECf : Orbit Selection Procedures 


1. Oar lug many dissuasion*, questions luw arisen 
about the luck of optimum performance of th# CQSQHA system, 
the reason* for the types of orbits flown, etc. B» follow- 
ing discussion is aimed at answering some of the questions. 
It should be kept in wind that, throughout the COBOHA 
program, a distinct effort was aade to keep the system as 
simple sad reliable as possible, operating within the 
strictest practical security bounds. It is apparent that 
the system is sore complex today than initially, hawing a 
sore flexible and closer to optima* performance* however, 
the operation now requires considerably ware elaborate 
technique* and must be operated a bit looser security-wise. 

Z feel that the additional complexity is valid, in giving 
needed performance , and that the growth process has allowed 
the introduction of learning, both la the development of 
operating techniques and is the achieving of adequate reli- 
ability. 

%, Even now, however, the selection of an operational 
orbit cannot be based on selection of a single parameter 
(such a* perigee altitude to maximise performance at one 
particular portion of the orbit), this ee lection of the 
operational orbit must be based on the mutual consideration 
of a large number of factors. At a minimum, the orbit is 
fully defined by six parameters: 


Period 

Inclination angle 

Eccentricity 

Argument of perigee 

might ascension of ascending node 

time of ascending node (including date) 

(these parameters, given at one particular time in life of 
the vehicle, together with the air drag model and earth 
model, will define the orbit). Other choices of independent 
variables can be mads, but generally six independent vari- 
ables are at the disposal of the operations section. While 
these variables are independent, they are constrained by 
considerations of the launch site and infection trajectory . 
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2. the independent variables generally quot d by t he 
contractors are : period f incliaatiro ai^a, inaction 
perigee altitude, launch time, and perigee **®****J}- 
while thee® are independent variable®* ' 

trol myat ea used results in interaction bet^en these, 
thus, in error analysis, etc., they cannot be *^»idered 
ns independent. It is apparent from many of the stadias 
that have been made that it is difficult , if not i«-- 
possible, to generate a set of independent variable* for 
as error analysis, primarily because of the complexities 
of the control syst mm used in the two stage®: ©f the lauae 


4. la addition, the operational choice is governed 
by a very large number of dependent variable©. 

these axe; perigee altitude, infection altitude, aean 
altitude over target#, minimum and maximum altitude over 
targets, ground traclc spacing, drag effects, control capa- 
bility, tracking capability, range safety, JS^Loera* & 

conditions, redundancy of ^T*™*** ’ vS^lS^LoJewr aono 
tion capability, thermal control ©f vehicle, wovery xon 

conditions, dispersions and uncertainties of , JJiJTJiJ” ’ 

booster capabilities, payload Vehicle 

auxiliary payloads, variations in parameters over vehicle 

life, usable lifetime, etc. 

5. For optimisation of ft £ U *£ t *2 r .!SL! SSEi^St* 

of & s»in* le target , the selection of the appropriate set 
ot ta*X: U» laxgwt jwrtjr ol ae- 

imiflitioas of a g ina le target are achieved with the iacll 

ssai 1 z*t .t ?£*£«*»£ *. *«^«\e»*sLa 

TJll S£ \ 

single target, eccentricity is relatively uni«®!ortant , *u 

can be chosen for 

a large number of passe®. Kang© SSiectoiy' 

control capability, recovery consideration® , and trajectory 
generation times neee be considered in th« availability of 
the desired orbit; but for this ®impleeasa they can S®»®* 
ally be worked around if time is available* 

Operational case involves targets spread over a wide range 

oi latitudes and longitudes, with ifj® rw “ lt6 

signed to t a rgets , and a desire to got good quail*: > result 

on all pUotOkiapttj attempt. a. l*w f”5 “SHa 

s.narsi Sarahs* ££ SS? i^r iB 

missed. ■ i 
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6. As an example of the qualitative thinking tte»t 
aust s«’ into the planning and operation, eewiWtr lor wi« 
moment , the choice of instrument cycling rate® and! map 
i® past COBOKA missions : 

The CGBOHA ay atom* aa flown last year, bad a 
Halted number of raw <«*■* varying cycling rate 
functions) . for this reason, a good of and 
overlap (tied together la camera functioning) coul« 
not be aade on all targets on a single pass. In ad- 
dition, exposure was tied to cycling rate because of 
the fixed aUt. la the flight operation, ceopreals#* 

.are Eeaeswry. »“ 

compromise was accessary, overlap ms a prrae reou*^ 
meat, over the total operation- iJJUsiaSinM 

as necessary to provide overlap <**•****«> JSS^mmmm 
the lack of knowledge of actual 

operating speeds. One can forecast that V ** *SL 
error would not be aero, but would be """***£***** 
than ssero, dependent upon **®, a ** ur ® mtimated 

orbit, the nature of the particular phase of the mlaeioo, 
etc. The improved control eye to* now ia dm# 

miaimim this problem, as the wholeorbltcacbiiflttsd 
within one or two porcent, IMC error, 
ten porcent overlap design value. Thus, currently * 
it BhottU not be necessary to consider possible aega- 
tive overlap in choosing map values. ISie me** 
error should wow approach aero. 

la the overall choice of orbit, aany eiallar compromises a»«t 
bo made, and the total operation considered. 
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OD/OSAihoJ (29 April 1963) 
DietribStlon : 

1 - m/R 

2 ~ AD/CSA 

3 - P3/C6A 

4 - DD/OSA 

5 - D/TECH/08A 
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